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abstract
AIDS-associated Kaposi sarcoma (AIDS-KS) is the most common HIV-related malignancy.
The majority of cases are found in sub-Saharan Africa. This retrospective cohort study
describes characteristics of patients with AIDS-KS and factors associated with mortality
in an antiretroviral treatment (ART) program in rural Malawi. Of 11 122 patients enrolled
onART,830(7%)hadAIDS-KS.PatientswithAIDS-KSweremorelikelytobelosttofollow-up
(22% versus 14%, P<0.001) and showed a higher mortality (22% versus 10%, P<0.001) com-
pared to patients without AIDS-KS. A CD4 count ≤150 cells/l, advanced stage AIDS-KS,
and absence of bleomycin chemotherapy were associated with increased mortality. Ear-
lier diagnosis and improved treatment of AIDS-KS are urgently needed in order to reduce
mortality.
© 2010 Royal Society of Tropical Medicine and Hygiene. Published by Elsevier Ltd. All
rights reserved.
1. Introduction
AIDS-associated Kaposi sarcoma (AIDS-KS) is the most
commonHIV-relatedmalignancy.Themajorityofcasesare
found in sub-Saharan Africa, where the disease is associ-
atedwithincreasedmortality.1,2 However,thereisadearth
of published information on risk factors associated with
mortality among AIDS-KS patients.
In the developed world, treatment with highly active
antiretroviral therapy (HAART) has led to a sharp decline
in the incidence of AIDS-KS3 and to increased survival.4
HAART can result in regression and even complete remis-
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sion of KS lesions.5 Unfortunately HAART is still not widely
availableinthedevelopingworldwhereAIDS-KSmortality
remains high.2 Moreover, in many settings KS is a visible
and potentially stigmatising sign of AIDS that is known
to the community. In this respect, KS-related mortality
may undermine public health objectives by supporting the
notion that, despite substantial advances, AIDS is still a
death sentence.
Data from resource-rich settings suggest that adju-
vant systemic chemotherapy can improve outcomes in
advanced cases, and newer chemotherapeutic agents such
as liposomal anthracyclines and taxanes have improved
efﬁcacy and tolerability compared to older drugs such
as bleomycin, doxorubicin, vincristine, vinblastine, or
adriamycin.6 Unfortunately, these medications are rarely
available in sub-Saharan Africa, mainly because of their
high cost.
1876-3413/$ – see front matter © 2010 Royal Society of Tropical Medicine and Hygiene. Published by Elsevier Ltd. All rights reserved.
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Inthisretrospectivestudywedescribecharacteristicsof
patientswithAIDS-KSandriskfactorsassociatedwithmor-
tality within a routine HIV/AIDS care program in Thyolo,
rural Malawi.
2. Methods
ThyoloDistrictHospitalinsouthernMalawihasacatch-
ment area of about 500 000 people. HIV-positive patients
are managed by Medecins Sans Frontieres (MSF) and the
Ministry of Health as described before.7 All patients start-
ingHAARTfromthebeginningoftheprograminApril2003
to June 2009 were included in this study.
Initial KS stage was determined using the AIDS Clin-
ical Trials Group staging system which classiﬁes tumor
(T), immune (I), and systemic illness (S) into good and
poor risk. Immune status was subsequently dropped fol-
lowing a study that found it not to be a good predictor
of outcome.8 T0 disease was deﬁned as <10 cutaneous
lesions and one or fewer oral lesions and T1 disease as
>10 cutaneous lesions and/or extensive oral or visceral
disease. S0 disease was deﬁned as no history of oppor-
tunistic infections, no B symptoms (unexplained night
sweats or fever), and a Karnofsky score >70%. S1 disease
was deﬁned as history of opportunistic infection, B symp-
toms, or a Karnofsky score <70%. Patients with T1S1 were
considered to have advanced disease. In 2004, bleomycin
became available in Malawi for treatment of AIDS-KS
patients with T1 disease and this was provided per pro-
tocol (15mg intramuscular injections every two weeks for
10 cycles, then for an additional 10 cycles if there was no
improvement).
Information on baseline characteristics, ART, mortality,
loss-to-follow-up (LTFU), AIDS-KS diagnosis, KS staging,
and chemotherapy were extracted from an electronic
database maintained for routine monitoring and evalua-
tion.Baselinecharacteristicsweredescribedusingmedians
and interquartile ranges (IQRs) for continuous variables
and counts and percentages for categorical data. Patient
time to loss to follow up was calculated from date of
HAART initiation. Outcomes were censored on 1 July 2009.
Differences between groups were compared using the 2
test for categorical variables and the Student t-test for
continuous variables. Cox proportional hazards were used
to identify risk factors for mortality in AIDS-KS patients.
Kaplan-Meier analysis was used to estimate cumulative
survival for patients with and without AIDS-KS. Variables
considered in the analysis included age, gender, baseline
CD4 count (less or greater than 150 cells/ul), KS stage, and
use of bleomycin chemotherapy. Factors with a P <0.1 on
univariate analysis were included in a multivariate model.
Alltestsandconﬁdenceintervalswereconsideredtobesig-
niﬁcant at a P ≤ 0.05. All statistical analysis was performed
using STATA 10 (College Station, TX, USA).
2.1. Ethics
The study received ethical approval from the Ethics
Review Board, Médecins Sans Frontières, Geneva,
Switzerland.9
3. Results
Of 11 122 patients enrolled on ART during the study
period, 830 (7%) had AIDS-KS. Baseline characteristics for
patients with and without AIDS-KS are shown in Table 1.
The median follow-up for AIDS-KS patients was 397 days
(IQR,118-868) compared to 569 days (IQR,169-1043) for
non-AIDS-KS patients (P<0.001). A greater proportion of
AIDS-KS patients were deceased (19%, n=161) and lost to
follow-up(16%,n=136)atoneyearcomparedtonon-AIDS-
KS patients (8%, n=855, P<0.001 and 9%, n=904, P<0.001
respectively). Of deaths and LTFU in the ﬁrst year, 56%
occurred in the ﬁrst three months. Cumulative survival of
patients with and without AIDS-KS is shown in Figure 1.
Of those with AIDS-KS, 396 (47%) had advanced (T1S1)
disease and 636 (77%) received bleomycin chemother-
apy. A CD4 count ≤150 cells/l (adjusted HR (AHR)=1.3,
P=0.053), advanced stage KS (AHR=1.8, P=0.002) and lack
of treatment with bleomycin chemotherapy (AHR=2.0,
P=0.001) were associated with increased mortality
(Table 2).
4. Discussion
We report on a large series of AIDS-KS patients from a
primary care HAART program in Malawi. Overall, the pro-
portion of patients with AIDS-KS that died or were lost
to follow up was signiﬁcantly higher than those without
AIDS-KS. It can be expected that the higher lost to fol-
low up is associated with higher mortality, as a tracing
study from Malawi demonstrated that 50% patients LTFU
in HAART programs had died, most (58%) within the ﬁrst
three months.10 In sub-Saharan Africa, despite the intro-
Table 1
Characteristics of patients with and without Kaposi sarcoma on antiretroviral therapy in Thyolo, Malawi.
KS non-KS
n=830 n=10292 P value*
Males 485 (58) 3884 (38) 0.001
Age on starting ART, years 33 (28–39) 33 (27–40) 0.696
Median baseline CD4+ count, cell/l 136 (56–243) 147 (70–248) <0.001
Median follow-up time, days 397 (118–868) 569 (169–1043) <0.001
Deaths 182 (22) 1028 (10) <0.001
Lost to follow-up 185 (22) 1427 (14) <0.001
KS: Kaposi sarcoma. ART: antiretroviral therapy.
Continous variables are given as medians (interquartile range). Ordinal and discrete variables are given as n (%).
* 2 for categorical variables and Wilson rank-sum test for continous variables.Author's personal copy
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Figure 1. Cumulative survival in patients with and without AIDS-KS.
CumulativesurvivalinpatientswithAIDS-KSislowerthatthosewithoutAIDS-KS.Thenumberatriskateachtimepointisdisplayedwiththecorresponding
number of deaths.
duction of HAART, AIDS-KS remains associated with higher
mortality.2 Contributing factors likely include late diagno-
sisofKSdisease,lateaccesstoHAART,andpooravailability
of chemotherapy. Earlier HIV diagnosis and HAART initia-
tion,andimprovedretentionincare,especiallyforpatients
with AIDS-KS, are needed.
Nearly half of the AIDS-KS patients in our study pre-
sented with advanced stage KS (T1S1), with corresponding
high mortality. Other studies have also demonstrated that
patients with advanced KS have a poorer prognosis.11
Lower baseline CD4 was also associated with increased
mortality, again pointing to the need for earlier enrolment
into HIV care and therefore earlier diagnosis of KS. If AIDS-
KS can be detected early in the community and patients
come forward for HIV testing and care, the prognosis is
likely to improve. The earliest signs of KS which can be
easily diagnosed by patients, family relatives or commu-
nity volunteers include violet discolouration or plaques in
the oral cavity or skin. Individuals could be screened for
such a condition at the community level and immediately
referred to health facilities for appropriate care as has been
suggested recently.12 Increasing awareness through spe-
ciﬁcinformationandeducationcampaignsfocusedonearly
recognitionofKSatcommunitylevelwouldalsobehelpful.
Our HAART program enrolled more women which
reﬂects the general trend that uptake of HIV services
by men is poor.13 However, men were more likely to
have AIDS-KS than women which is consistent with other
studies14 probably in part because men tend to be diag-
nosed and treated for HIV at a later stage when prevalence
of opportunistic infections is higher. There is a need to
increase uptake of services in this vulnerable population.
Table 2
Associations with mortality in AIDS-KS patients.
Deaths/Total % Unadjusted Adjusted
HR 95% CI P HR 95% CI P
Gender
Female 77/345 (22) 1.00
Male 175/797 (21) 0.98 (0.73–1.31) 0.876
Age
≤18 years 6/33 (18) 1.00
>18 years 175/797 (22) 0.99 (0.98–1.01) 0.600
Baseline CD4 count
>150 cells/l 86/457 (19) 1.0
≤150 cells/l 95/373 (25) 1.4 (1.0–1.9) 0.029 1.3 (0.99–1.8) 0.053
KS Stage
Unstaged 48/147 (33)
T0S0 6/54 (11) 1.0
T0S1 6/42 (14) 1.4 (0.5–4.4) 0.548
T1S0 21/191 (11) 1.0 (0.4–2.5) 0.999
T1S1 100/396 (25) 2.4 (1.1–5.6) 0.034 1.8 (1.2–2.5) 0.002
Bleomycin Chemotherapy
Yes 132/636 (21) 1.0
No 49/194 (25) 1.4 (1.0–2.0) 0.032 2.0 (1.4–3.1) 0.001
KS: Kaposi sarcoma. HR: Hazards Ratio.Author's personal copy
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Chemotherapy has been demonstrated to improve out-
comes for patients with advanced AIDS-KS. Liposomal
drugs, the backbone of treatment of advanced AIDS-KS
in Western settings, are not readily available in sub-
SaharanAfrica.Inourcohort,monotherapywithbleomycin
decreased mortality by half suggesting that although this
regimen is old, it can still be effective. However, mortal-
ity was still high. Currently, studies on efﬁcacy and safety
are underway comparing older regimens to newer taxane-
based therapies in sub-Saharan Africa. Improving access to
more effective adjuvant chemotherapy that can be admin-
istered safely in resource poor settings is a priority for
reducing KS mortality.
Ourstudyhadseverallimitations.PatientswithKSwere
identiﬁed through an electronic database used for routine
monitoring and evaluation. Using this methodology, we
may have underestimated the number of cases, especially
those with early or small lesions. The relatively high lost
to follow up and the known high mortality among patients
who are lost to care suggest that our mortality estimate
is likely to be underestimated. A considerable proportion
of patients were also not staged. In addition, the effects of
bleomycin therapy and HAART on the change in KS lesions
werenotanalyzed.Furtherstudiesareneededtodetermine
the efﬁcacy and safety of currently available therapies on
KS disease progression.
Nevertheless, in one of the largest case series of AIDS-
KS patients reported in the literature to date, we ﬁnd that
patients tend to present with advanced KS disease and
face high mortality despite starting HAART and receiving
bleomycin. This points to an urgent need for early diag-
nosis of HIV, KS and improved treatment of AIDS-KS in an
effort to reduce mortality.
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